The previous M.O. treatment of unsubstituted hexahalides has been modified, taking the results on FARADAY effect obtained at the University of Virginia into account. The absorption spectra previously measured of the complexes (M = Os, Ir) £r<ms-MCl4Br2 -and £rans-MCl2Br4~ are interpreted by a M.O. treatment for the symmetry Ü4h as electron transfer transitions, including a first-order relativistic (spin-orbit coupling) correction. The concept of holohedrized symmetry is sufficiently valid to allow a description of MCl5Br -and MClBr5~" as if they were tetragonal with centre of inversion and fac-(or ci5-)MCl3Br3 as if they were cubic. It is shown that the ligand-ligand antibonding effects have the same order of magnitude as the moderate difference in optical electronegativity between Cl~ and Br". 
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The absorption spectra of mixed halide complexes are theoretically very interesting. Such spectra are for instance known for chlorobromo complexes of bismuth (III) \ uranium (IV) in nitromethane solution 2 , palladium(II) 3 and gold(III) 4 . The equilibria are almost instantaneous in these cases, and the individual spectra have been calculated from formation constants and the solution spectra by the technique first applied by BJERRUM 5 . In the 5d group the complexes are frequently robust and can be separated by electrophoresis or chromatography at room temperature. Such a separation is much easier in the case of mixed complexes of a neutral ligand (water, ammonia) and an anion, because the charge of the complex molecule then varies with the composition. However, it has been possible for MÜLLER 6 to separate the seven rhenium (IV) complexes ReCl^Br all having the same charge. Unfortunately the electron transfer bands are not easy to study because they are superposed to a great extent, as is also [1957]. 2 C. K. JØRGENSEN, Acta Chem. Scand. 17, 251 [1963] . 3 S. SRIVASTAVA and L. NEWMAN, Inorg. Chem. 5, 1506 [1966 . 4 J. POURADIER and M. COQUARD, J. Chim. Physique 63, 1072 [1966] . 5 J. BJERRUM, Metal Ammine Formation in Aqueous Solution, Haase and Son, Copenhagen 1941 (2. ed. 1957) . 6 H. MÜLLER, J. Inorg. Nucl. Chem. 27, 1745 [1965 . The absorption spectra [8] [9] contain many narrow bands due to electron transfer from the eighteen filled orbitals mainly delocalized on the six halide ligands to the partly filled shell, the preponderant electron configuration being 5d 4 for osmium (IV) and 5d 5 for iridium (IV) . The spectra of Ir (IV) lacking one electron in the lower sub-shell in octahedral symmetry 10 ' where at most six electrons can be accommodated, are expected to be particularly simple 12 because each set of degenerate orbitals having the symmetry type corresponds to exactly one excited term 2 i\, the "hole" having moved from the lower 5d-sub-shell to the filled M. 0.
(molecular orbitals 
Unsubstituted Hexahalides MA6
Until recently, it was assumed 10 ' 13,14 that the order of the twelve CT orbitals formed by the loosest bound, filled p shell of A was that determined by the number of angular node-planes 18 which also indicates the lowest value of I for central atom orbitals which are able to mix with the combination of ligand orbitals. We call this quantum number "Z" and write "s", "p", "d", "f", "g" .. between the "g" and "f" cr-orbitals must be caused by MCCLURE'S effect, i. e. the increased kinetic energy 20, 21 due to the four rather than three angular node-planes. Similar arguments can be extracted from SCHMIDTKE'S article on topological matrices 22 .
In tetrahedral chromophores MX4 , the loosest bound combination of ^-orbitals is "f" having the highest number of angular node-planes 16 ' 23 ' 24 .
These arguments have always been slightly uncertain in the case of the yr-orbitals having "Z" = l. E -Hn + ang r/2
ti.-i-na n P-tlx 
and for anti-bonding situations
and the corresponding square-roots for the first- It is not suggested that (2) and (3) and compression in salts lo such as Cs2IrCl6 seem also to increase the difference between " ~ f"
and "f".
On the other hand, the energy difference between "g" and "f" represented by the wavenumber difference between the first LAPORTE-forbidden and the second LAPORTE-allowed band stays remarkably con- It might be argued that the optical electronegativities xopt ought to be determined from the second LAPORTE-allowed transition since the energy of "f"
hardly involves any covalent bonding to the central atom and only very moderate ligand-ligand effects.
The present values, which were determined at a time where it was not realized that the first LAPORTEallowed band is due to a transition from " ~ f", are roughly 0.1 unit higher for the central atom than they would be applying "f". Thus, in orbitals of the symmetry type y4u , the contributions from p orbitals of the central atom are
where a is the STEVENS derealization coefficient
After what we may colloquially call the "Virginian revolution", i. e. the establishment from the FARADAY effect 30 that the " ~ f" = (ui + o) y4u set of orbitals have higher energy than the "f" = a y5u set, it is probable that the doublet structure of the second LAPORTE-allowed band (the difference between the two maxima is 1.4 kK in IrCl6 and 0.7 kK in OsCl6 ) is mainly due to the energy difference between 2 y-u and 2 of (5) though it was expected to be only 0.45 kK according to (6). It is possible that 3 ygu and 2 y<;u are separated to a larger extent because of (7) but since the transition 2 you -^" 5d 7vu
is symmetry-forbidden we do not expect it to be spectacular though a weak band seems to occur for IrCl6 in certain organic solvents producing narrower bands than the aqueous solution 14 .
IrBr6 is in fairly good agreement with Fig. 1 assuming TT4u 3.5 kK and 6.7 kK below ;r4g (all values 5.0 kK higher than for IrCI6~~) and £ = 2.4 kK (see Table 2 ). The transitions from the filled M. O.
to the higher sub-shell 5d 73g are not restricted to 7su components of y4u orbitals since 7eu ~^ 78g is a ls° symmetry-allowed as electric dipole radiation. However, it is beyond doubt 13 ' 34 that (a + o) y4u 5d 73g presents a much higher intensity because of the ointermixing than does the equally symmetry-allowed 71 7ou 5d ;'3g . Hence, the relativistic orbitals 3 7su
and 2 are expected to divide the intensity of the 2 76u ^4u -1 £ 77 u
(2 78g) Ji5g -i £
(1 78g) <*3g 1 78u <*4u
1 76 u o4u
(1 7og) tfig broad absorption bands, at 31.5 and 37.0 kK in the case of IrBr6 , according to the o-character. It is worth emphasizing that the difference 5.5 kK is more than 2 Cßr of (6) and could not be readily explained by a relativistic splitting of one JI Y^ set. However, that in cubic symmetry, the orbitals YQ consist of (co=^) components of the p-shell of the ligands and yi exclusively of (co = f), having the contribution +
In Table 2 , the observed and calculated energy levels of iridium (IV) chloro-bromo complexes are compared, and in to }'t4u has been neglected, except as a contribution to the diagonal energy a4u .
This approximation of BUSSELL-SAUNDERS coupling seems to be satisfactory in chloro-bromo complexes, whereas it would not work for iodides, as we discussed in connection with Fig. 1 . Actually, the agreement is slightly less convincing for IrBr6 than for the mixed complexes. The excitation energies of the non-relativistic orbital sets relative to the 5d y7g hole were taken to be in kK: We do not attempt to describe the roughly linear variations of the broad and intense electron transfer bands above 30 kK corresponding to transitions from the three }'gu (cubic symmetry) relativistic orbital sets of (5) 
Orthoaxial Chromophores of Lower Symmetry
We have no safe theoretical reason to believe that the approximation of holohedrized symmetry 17 ' 25, 31 can be applied to electron transfer bands. However, experimental evidence 8 -9 and the results of the firstorder relativistic calculation in Tables 2 and 3 seem to indicate that it is still a fairly good approximation.
The assumption of £ci = 0 assures that our first-order calculation gives excitation energies for MCl5Br which are exactly the mean values for MCI6 and £rans-MCl4Br2 . On the other hand, the non-diagonal element between the two levels having identical ytk and deriving from the same cubic y& in Table 1 is the same in MClBr5~" and £ran. At present, we do not judge it worthwhile to attempt similar calculations for the residual com- The radiation chemistry of liquid carbon monoxide at -196 °C and mixtures of CO with various gases has been investigated. In the y-radiolysis of pure CO C02 is formed with G(C02) =0.18. The addition of CH4 , C2H4, 02, and NO leads to the formation of C302 which is not observed in the }'-radiolysis of pure CO.
In the case of CO -CH4 mixtures the following reacting products were identified: CoH6. C.,H2, HXO, H2C20 (Ketene), C02 and C302. Results of experiments with CO-CH4-13 CH4 "and CO -CH4 -CD4 mixtures and measurements of the dependence of G(C02), G(C302), G(C2H2) and G(C2H6) on the concentration of CH4 have shown that ethane is formed by energy transfer from CO to CH4 or by reaction of CH4 with excited CO and that C302 and C2H2 are formed by reaction of free carbon atoms which are formed in the presence of methane. Soc. 62, 595 [1966] .
